Supporting Information (SI)
2-anion in 1 (top) and 2 (bottom) showing the atom numbering of the Mn III and Re IV metal ions together with those of their chromophores. Thermal ellipsoids are drawn at the 30% probability level. H atoms and solvent molecules of crystallisation have been omitted for clarity. 
Supplementary DFT study
Intramolecular Mn-Mn magnetic exchange couplings were calculated on an isolated [Mn6] unity employing the spin interaction topology in Figure S4 . The high-spin (HS) configuration, where all local spin moments are parallel, was calculated and taken as the energy reference state.
Other spin configurations with one or several reversed -or antiparallel -local spin moments were also calculated. These configurations represent broken-symmetry functions that were built without symmetry from localised orbitals, and their relative energies from the HS configuration as a function of the magnetic coupling constants, Ji, are displayed in Table S3 . The magnetic exchange present in 1 and 2 can be inferred from the energies of a number of spin functions. In all cases (1, 2a and 2b), one S = 12 high-spin state, one S = 8 ({1}), four S = 4 ({1,3}, {2,6}, {1,5} and {3,4}) states and one S = 0 ({4,5,6}) state were calculated. In this notation, and with reference to Figure S4 , only those centres with negative local spin moments -those that place their moments opposite to the remaining centres -are specified.
Both theoretical and experimental χMT vs T curves were, respectively, simulated from the DFT values of the Ji values and fitted using the following Heisenberg Hamiltonian:
which is composed by two parts corresponding to the Heisenberg isotropic interaction and the Zeeman effect. g is the g-factor; , the Bohr magneton; H, the applied magnetic field, S, the spin operator; and J, the magnetic coupling constant.
The Ji values for the [Mn6] complex in 1 and the two separate [Mn6] complexes present in 2 (2a and 2b) together with the structural parameters are shown in Table S1 . The ferromagnetic J5 exchange can be explained from a Mn-O-Mn angle () close to 90º and the arrangement of the Jahn-Teller (JT) axes of the Mn III ions, which leads to zero overlap between  magnetic orbitalsthose that likely contribute most to the magnetic coupling -and thus to a case of accidental orthogonality. In Figure S5 we show a visualization of this phenomenon, where the axial lobe of the z 2 orbital of one Mn III ion delocalises its spin on to a pz orbital of its neighbouring O-atom, whereas the second Mn III ion delocalises its spin density from its z 2 lobe on to the px orbital on the same O-atom. Indeed, we can see from Table S1 that 
Å). We surmise therefore that this is why the J4
antiferromagnetic exchange is weak in all cases.
In previous work, it was shown that J1 could be considered different to J2 and J3 since this pathway is involved in the central square of the interaction topology, i.e. it connects the two {Mn3} moieties (see reference [41] in the main text). Thus, this pathway is structurally less flexible than either of the J2 and J3 pathways. In agreement with previous studies, weak antiferroand ferromagnetic exchange interactions were found (see reference [41] in the main text). From the data available in Table S1 , it is difficult to establish a magneto-structural correlation for J1 but it appears that ferromagnetic exchange can be expected for more acute  angles. However, in full agreement with our previous work, a linear correlation is found between the J value and the  angle for the J2 and J3 pathways ( Figure S6 ). Thus, for a zero  value, a large overlap between magnetic orbitals occurs and the antiferromagnetic contribution to the magnetic coupling reaches a maximum value. Therefore, antiferromagnetic exchange interactions are found in such cases and they decrease or become ferromagnetic when the  value is increased. This correlation is improved when one data point with an  value larger than the others is removed. When J is plotted versus (-105)  ( Figure S6 ) an excellent linear correlation is found. 
